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Scope of this document

The Code Zebra project focuses on using design and technology to facilitate online communication.  Our software divides the task into two main areas: back-end systems that analyze and draw relationships within the data, and front-end systems which visualize the information and encourage users on to new ways of interacting with the data and one another.  This document includes a brief summary of where the current technology is on both fronts, and includes our plans for the next phase of development.  

Current Code Zebra System Design

Code Zebra is posited on 4 fundamental objects: Users, Messages, Descriptors and Relationships.  Using various abstractions based on these four categories, we are able to create both our analysis-tools and our visualizations.  For example, a User and a Message may be related by an “Authorship” Relationship, and that Message may have a Descriptor of “Anger: 0.8 out of 1.0” attached.  At the simplest level, our back-end systems travel through the database creating/adjusting relationships and descriptors.  The front-end client-system can request the described and related data, and then visualize it for the user.  The user interacts with the data, which in turn creates relationships/descriptors that are sent back to the server.

At present, we have a system which implements an initial take on both sides of this equation.  The current Code Zebra system was designed as a series of libraries and modules, allowing us to improve upon on and add to any stage of the cycle easily.  Our next phase of development will focus on adding to the intelligence at the analysis-level, adding features to the visualization, and experimenting with visualization-strategies targeted at particular uses/domains.

We use a client/server architecture with a number of specialized features to allow maximum flexibility in application customization.  Each side of the client/server equation is able to request data on behalf of its own or third-party-created processing modules.  These modules then provide the “brains” of analysis and visualization, as customized to a particular client/domain/application.  Code Zebra is, in effect, an architecture and common core of functionality supporting online communication; we have strong ideas on the kinds of features that can be added to the communication, but at the library-level the underlying technology remains fairly agnostic regarding aesthetics.  Then, as tests and examples, we have built reference-implementations that are tightly tied to their aesthetics: client-side visualizations combined with custom server-side data-analysis.

Server Architecture

The Server runs in a 3-tiered architecture, using industry-standard Open Source components and our own 100% pure Java custom code.  We use an Apache front-end for HTTP serving, communicating through the JBoss application-server to a Tomcat servlet-engine and a PostgreSQL Database.  All communication with the client is conducted through a common XML protocol, which is then translated into an internal data-model for processing.
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The modular nature of the system means that the server-side solution was built to handle basics of communication, data-storage and data-representation.  The actual “brains” of the system are externalized as Data Processing Modules (“DPMs”).  We represent all data as existing within a three-dimensional space; any DPM can request the data within a given volume of space (users, messages, relationships), perform processing/spatial-transforms on that data, and then return the modified data to the “world”.  The “world” (in the diagram below, the World Data Model) can store that data in the database.  The DPMs can add descriptions and values to the data-objects as part of their processing: messages and users can be rated as to how much they match a descriptor, and relationships of an arbitrary type can be created between any data-object.  DPMs can chain themselves together, requesting processing from one another in order to leverage common functionality.
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By keeping the data-processing in these modules, we can thus add “intelligence” or features to the system over time, and can publish the API so that third-parties can develop for our system.  Furthermore, since each DPM can add descriptors to the data-objects and our clients can request whichever descriptors they are interested in, we can have modules that do custom processing for specific end-user applications.  Apps can be built as a custom client front-end with custom server-side DPMs, allowing the client to display textual and social analysis created just for that application.

Client Architecture

Code Zebra clients have access to a common library of methods to standardize certain features such as server-communication and data-modeling.  The library communicates with the server using an XML protocol, and translates to and from an internal data-representation.  It also contains a default command-and-control structure for dealing with the server, managing data-requests, detail-requests, updates, logins, navigation and chat/messaging functionality.  Clients are free to over-ride and re-implement any or all of these features to allow customization and application-specific design decisions.  Outside of this library, we also provide a reference-implementation of the visualization-system, demonstrating how to use the library and serving as the initial Code Zebra client for user-testing and demonstration-purposes.  
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In addition to being able to customize communications and visualization, our protocols also support specialized clients doing their own data-processing.  Clients can request all of the raw-data, over-riding the optimizations and efficiencies we have built into our communications protocols.  Clients might do this if they have access to very high bandwidth, and have specialized hardware with which to do processing and visualization (ie; 3D displays, spatialized audio, acceleration chips, etc).  In later versions of the system, these clients could then send back the results of the processing to the server – in effect, serving as remote Data Processing Modules as a by-product of their visualization.
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The current visualization uses a mass-and-spring system based on that used for our Phase One prototype.  However, this system supports n-levels of individually addressable springs, allowing us to have different classes of forces acting on nodes.  We can group these secondary springs (for example, exerting a force pulling all of the posts by a given user towards one another).  These secondary springs “influence” the spatial-arrangements calculated by the data-processing-modules, and can create clusters of associated data.  As a future (and simple) refinement, user-selected “filters” could increase the attractive-force of certain secondary-springs, allowing the user to view the data-space under various influences.  Users could have a “topical relevancy” filter, or one that displays based on matches to that users’ keyword-interests, for example.

Finally, the client supports external Games.  These are used to perform a sort of social-engineering: breaking people out of conversational quagmires, serving as ice-breakers, spurring communication, etc.  At present, users can cue games, which are handled by a parallel system external to the Code Zebra world.  They can communicate back information to be stored with CZ, and in the near future will be more closely tied to the system.

Phase Three Design Plan

The next phase of development will concentrate on extending and building upon the architecture we have already developed.  We will add more features to the core set, turning the platform from a proof-of-concept to a more full-featured and usable system.  We will also develop new visualization/game/look-and-feel packages for specific and focused uses: Entertainment, Academic/Artistic, Education, etc.  Some of this work will involve rolling features from our Flash client explorations into the Java client/library, while others will be implemented as part of a full-featured Flash client.  Finally, we will conduct use-tests and solicit comments from potential real-world users, to help us refine both the underlying feature-set and the front-end visualization.

Server-side Development

Our server-system currently implements enough functionality for a proof-of-concept version of Code Zebra, operating at a robust enough level to allow us to do meaningful user-testing.  Over the next development-cycle, we will add data-processing modules to allow for more intelligent and subtle message/interaction analysis, and will develop the scalability of the system.

1. Additional, Enhanced and Refined Data Processing Modules

a. Refine API for DPMs, to allow us to have third-party and associated developers [Univ. of Surrey, U of Calgary and others] to develop their own DPMs, using their own specialized expertise

b. Implement “Groups” proposal, allowing arbitrary group-relationships to be listed among messages/users.

c. Add message-to-message, message-to-user and user-to-user secondary relationships.  Add reference-implementation DPMs which use these secondary relationships

d. Explore domain-specific keyword analysis: implement thesaurus, semantic association or other system to analyze and describe data/groups for a particular community.  Roll out the results of this analysis for user-testing within that group.

e. Add DPM to include actions by Lurkers (ie: track number of times message has been read exclusive of being replied to).

f. Add user-keyword agent DPM, to produce recommendations based on user-specified interest areas.

g. Support blending/averaging/clustering of groups of messages, with individual variations reported on-demand

h. Incorporate social-network information during synchronous communication

2. Spatialization (World Coordinates)

a. Add support for more complex analysis leading to new message/new root-message positioning in the 3D world-space. Cluster based on topic, relevance, emotional similarity, etc

b. Optimize system for reorganizing 3-space positioning of all messages when new data added (ie: spatially localize effects, limit effects across time – message “freezing” after certain age, etc)

c. Implement segmented views for interacting with messages back through time

3. Media Server

a. Explore dedicated media-server for streaming video or audio.  

i. Evaluate Open Source and commercially-available solutions

ii. Design for incorporation within the CZ server architecture

4. Game Server

a. Explore dedicated server for real-time and multi-user games, to avoid latency during gaming.  

i. Include support for all platforms currently being considered for CZ game development (Shockwave, Flash, Java, DTHML, etc)

ii. Design for incorporation within the CZ server architecture

iii. Expand communication protocols to integrate with client for game-session-spawning, server-handoffs, user-to-user or server-to-user invitations, information-transferal and storage of results/standings

5. Store Profiles and Usage-data

a. Add support within message-storage for meta-information used in “shape-of-posting” feature

b. Adapt DB and protocols to store personal information and profiles for users, including affinity groups

c. Add user-keyword interest-list, editable by user

d. Add session tracking and storage

e. Add user-access-levels for different feature-sets (to support Moderation, private messages, restricted-access groups, etc)

f. Store and incorporate user’s last position across sessions.

g. Externalize server-configuration.  Add support for client to “tweak” the configuration (via sliders on the client-side) in real-time, to allow tuning of various behaviours during user-testing

h. Add features to efficiently store information for Moniker creation

i. Design data-representation

ii. Adapt communications-protocol to support efficient communication of user actions

iii. Add features to permit fast lookup and referencing of actual data based on Moniker interaction

iv. Add support for managing data over long periods of interaction (ie: “active” data, archived data, archived usage-information)

Client-side

Client enhancements are needed to display the output of any of the new server-side Data Processing Module analysis.  Some of these enhancements will fit within the current visualization-model, while others will be part of a specialized client built for a specific audience/application.  

Client development will therefore involve the implementation of new information-design/aesthetic styles, as well as rolling out new features in our current, reference client.  Development will focus on enhanced secondary relationships between data (displayed with “filters”), on user-representation, and on moving features explored in the last prototype’s Flash client into the Java client and library.

1. User Features

a. Monikers

i. Add generation/representation of moniker data to Java client/library in the world-view

ii. Add Moniker-viewing mode to client (ie: zoom-in, or view-mode)

iii. Add browsing and interactivity to moniker: allow browsing of saved data/references

iv. Add editing capabilities.  Allow saving, deletion (note: not all clients will allows access to these features).

v. Provide API for other features to add-or/modify moniker (ie: third-party games)

vi. Modify data-processing to support server-interactions regarding the Moniker: efficient transmittal of user-actions, efficient browsing of archives

vii. Modify client and libraries to track information used in the creation of Monikers

viii. Add fading “traces” for user-movement within visualization

b. Profile

i. Add interface for adding/editing user-information, including current moniker, registration-information, keywords/interests, client customization, game-standings, affinity groups

ii. Modify client to allow “suggestions” for reading, based on server DPM results and user-keywords.  

iii. Extend communications-protocol to support profiles and “suggestions”

c. Affinity Groups

i. Codify exactly what features Affinity groups can have; set up structures for membership/changing groups

ii. Develop interface and representation for affinity groups

iii. Extend communications-protocol, in generalized manner, to deal with affinity groups

2. Visualization

a. Create alternate visualization-strategies within the Java client, targeting at particular uses

i. Academic

ii. Entertainment

iii. Education

iv. Corporate

b. Add features to existing visualization system

c. Optimize rendering systems; Refine data-modules and add hints and hash-tables to speed accessing representation

d. Tune secondary-level mass-and-spring relationships

3. Chat UI

a. Embed representations of all parts of the Chat UI within the discussion-space

i. Make message-display displace surrounding messages, or lense/explode-space to display messages within context

ii. Allow new messages to similarly be displayed within the space

iii. Incorporate other features of the UI (games? buttons?) into the space as objects.

b. Add support for private messages and conversations 

c. Develop technique to display and invite quoting of other messages.  Include links back to original postings

d. Add better interface for inviting users (to conversations or games)

e. Add voting/agreement features to messages (thumbs-up/thumbs/down)

f. Add better editing features to posting/replying dialog-boxes

g. Add tools for automatic HTML generation and text customization in editing dialog-boxes

h. Track message-reading and lurking; transmit information back to server

i. Add automatic and/or selected emoticons/icons for communication

j. Add support for sounds within the UI

k. Create alternate UI’s to match domain-specific CZ clients

4. Navigation UI

a. Display zoom-levels; modify interface to work with communications-protocol for efficiently loading on the information needed for current zoom-level

b. Track user actions during sessions.  

i. Store information locally

ii. Modify protocol so information can be stored server-side between sessions

iii. Scale intelligently to deal with volume of information generated

c. Add support for users creating relationships through the UI

i. Modify protocol to support user-created relationships

ii. Create and tune UI to this feature

iii. Add interface-elements to select filters to show these relationships

iv. Modify visualization to show the relationships and animate back to the stable state

5. Expressive Display

a. Add interface to Java client to allow real-time creation of dynamically-shaped messages as “text-poems’, giving the user control over how the message will appear

b. Create encoding language to record this layout as meta-data within the message itself, to be stored at the server (XML?  HTML?)

c. Modify visualizations to display these encoded messages efficiently

6. History

a. Display longer-term history through zooming, navigation within the discussion-space, and new visualization strategies 

b. Built interface to “archives”, to explore messages far-back in the records.  Include representations of the users’ position in time and the discussion-space

c. Design and implement strategy for navigating/modifying “quoted” messages and historical messages

7. Social Networks

a. Enhance visualization with overlays of real-time information for logged-in users sending messages: implement techniques based on the U of Calgary research showing user-to-user messaging and traces

b. Add support for social-networks to user-data and/or server and communications protocol

8. Games

a. Integrate spawning of games more tightly into UI

b. Add features for inviting other users

c. Add support for system-suggested gaming

d. Create standardized protocol for communication between client and games, for passing information back and forth (ie: username, messages, game-results)

e. Support spectators in games

f. Add more games, in a variety of styles (multi-user, single user, spectator, on-going/persistent, level-based, puzzles, exploration) and using a variety of technologies (Shockwave, Flash, Java, HTML/DB based) as reference-implementations for other game designers

g. Have third-parties develop games within this API

9. 3D/2D: now that we have a test-bed platform to work with, we can make platform-specific clients as well as domain-specific ones.  This will allow us to develop limited-functionality clients that make the use of specialized technology or hardware (Java3D, C++ 3D libraries, hardware acceleration) for experimental purposes, using live CZ data.

a. Try 2D world-views, with 3D for in-depth/history (ie; moniker)

b. Experiment with navigation in 3D

c. Try client-controller 3D navigation, with user-selection of elements during fly-through

d. Try 3D world-view with discrete navigable points to “jump” to

e. Add custom client-side DPM-processing to give 3D optimizations, hints and additional visualizable information

10. Moderation – as part of our deployment for real-world user-testing, we will have to develop more sophisticated Moderation functionality.  We currently have limited functionality, but must include interface to more sophisticated features to allow a wider group of participants access as moderators

a. Support message-deletion, including chains of messages

b. Allow moderators to suggest games to users

c. Allow moderators to cue broadcasted video/audio

d. Add support for moderators to group and position messages/root-messages (note: client and server modifications necessary)

e. Display moderator as special icon/moniker in the discussion-space

f. Add user-access-levels on login

g. Add “sliders” to allow moderator-level users to modify the behaviour of the system (ie: send configuration-commands to server) to allow real-time tuning during user-testing/site-operation

11. Sound and Media

a. Incorporate techniques for video and audio-playback from Flash client into Java client, as standard set of library-calls

b. Add ambient and UI sounds to client

12. Help and Tutorials

a. Add help-features to the system

i. Tool-tips over icons

ii. Tutorials on how to use interface

iii. “Expert” vs “Novice” mode, altering the visualization and client interface to show less/more text-based info as needed

13. Usability Tests

a. Add logging for debugging purposes

b. Create tool to read-in existing text-logs of chat-sessions/message-boards into Code Zebra for display

c. Test scalability and performance of system

i. Create/use net-based tools to simulate traffic and load

ii. Develop plan for scaling up system (server-side) 

iii. Test clients on variety of platforms.  Optimize code and add sniffers for various platforms.

d. Test new domain-specific visualizations with users.  

i. Create specific tasks for users to do within Code Zebra, based on existing records of other chat/message-board systems

ii. Create tasks based on CZ’s unique features

iii. Interview users about domain-uses; incorporate suggestions into visualizations
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